). The of nucleosomal DNA fragments with an average repeat length of ‫561ف‬ bp (Supplemental Figure S1C Figure 1E . Thus, similar effects of PARP-1 and To examine the relationship between PARP-1-depen-H1 on nucleosomal repeat length and nuclease sensitivdent chromatin structures and Pol II-dependent tranity are observed in vivo and in vitro. scription in vivo, we examined the distribution of PARP-1 We explored the relationship between PARP-1 and and transcriptionally active Pol II (i.e., CTD with phos-H1 further by immunofluorescent staining of Drosophila phorylated serine 5 of the heptapeptide repeat, Ser5-P) salivary gland polytene chromosomes for PARP-1 and on Drosophila polytene chromosomes ( Figure 4B ). Like H1 ( Figure 3B) . This approach provides a global view of PARP-1, Pol II Ser5-P showed a broad distribution on the PARP-1 and H1 distribution over an entire genome from polytene chromosomes. The pattern of PARP-1 staining interphase cells. Both PARP-1 and H1 showed a broad (Figure 4Ba, red) , however, was largely distinct from the distribution on the polytene chromosomes, but the pattern of PARP-1 staining (Figure 3Ba, red) was distinct pattern of Pol II Ser5-P staining (Figure 4Bb, green) , Figures 4Bc and 4Bd) . Similar results were observed when we costained for Pol II Ser2-P, but the effects were not reversible in the presence of NAD ϩ (Figures 5A and 5B) . In ER␣-dependent transcripanother indicator of transcriptionally active Pol II (data not shown). Simultaneous staining for PARP-1, Pol II tion assays with chromatin templates, corresponding results were observed with the PARP-1 mutants. That Ser5-P, and condensed DNA (which is very similar to the distribution pattern of H1; see Figure 3Be ) revealed is, PARP-1 DBD mut was unable to repress transcription, whereas PARP-1 Cat mut did not exhibit relief of represdistinct, nonoverlapping staining patterns for all three (Figure 4Be) . Collectively, our biochemical and cytologision in the presence of NAD ϩ ( Figure 5C ). Together, these results indicate that the DNA binding activity of cal assays support the conclusion that PARP-1-dependent chromatin structures are transcriptionally repressed, PARP-1 is required for incorporation into chromatin, but are distinct from H1-repressed domains.
whereas the catalytic activity/auto(ADP-ribosyl)ation activity of PARP-1 is required for NAD Figure 7D ). Interstructure following NAD ϩ -dependent release of PARP-1 estingly, inhibition of PARP-1 enzymatic activity is not ( Figures 1C and 2A) , indicating that histones are not observed at low concentrations of ATP (i.e., 1 to 3 mM) stripped from the DNA. Although we cannot exclude the but increases dramatically at higher concentrations of possibility that core histones, H1, and other chromatin-ATP (6 to 10 mM; Figure 7D ). These results suggest that associated proteins are physiologically relevant targets automodification of PARP-1 is acutely sensitive to small for PARP-1 enzymatic activity, our results clearly show changes in ATP concentration. Thus, the numerous tranthat transmodification is not necessary for PARP-1-scription-related factors that consume ATP (e.g., chrodependent regulation of chromatin structure. PARP-1 is matin remodeling factors) have the potential to reduce an abundant nuclear protein ‫01ف ( Figures 7A and 7B) . In fact, the type of linker DNA binding protein in a particular
